Permeation of hepatocyte growth factor across the blood-brain barrier.
Hepatocyte growth factor (HGF), mainly produced and acting in the periphery, attenuates cerebral ischemia-induced cell death and thus shows therapeutic potential in CNS regeneration. Accordingly, we tested its ability to permeate the blood-brain barrier (BBB). HGF was stable in the circulating blood of adult mice for up to 20 min, as HPLC showed intact (125)I-HGF in both serum and brain homogenate. Multiple time regression analysis revealed a rapid blood-to-brain influx rate of 0.38 +/- 0.07 microl/g min, faster than might be expected for a protein of this size. Although excess unlabeled HGF failed to inhibit of the influx of (125)I-HGF in mice, the use of a higher dose of unlabeled HGF in cellular uptake studies showed the presence of saturable endocytosis. Furthermore, capillary depletion studies showed that about 32% of the HGF present in brain entered the parenchymal compartment in contrast to the 11% entrapped in endothelial cells 10 min after intravenous bolus injection. The amount of HGF that crossed the BBB in intact form was substantial and could be physiologically important in the CNS.